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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a Wi-Fi direct
communication system. More particularly, the presentin-
vention relates to a method and apparatus for promptly
recognizing cancellation of a connection when the con-
nection is cancelled.

2. Description of the Related Art

[0002] Many electronic devices use Wi-Fi, a wireless
technology for data exchange over a computer network,
commercially available from the WI-FI ALLIANCE.
[0003] Wi- Fi direct technology or Wi- Fi Peer to Peer
(P2P) technology is a technology for providing a direct
connection between Wi- Fi devices using a Wi- Fi inter-
face in the prior art without an Access Point (AP) which
is a medium of a infrastructure network of the prior art.
[0004] Most Wi-Fi technologies in the prior art are for
the purpose of performing an Internet connection through
an AP and shows relatively weak support for direct com-
munication between Wi-Fi devices. This relatively weak
support is filled by Bluetooth technology. However, in
consideration of a transmission distance and a transmis-
sion speed, it is anticipated that the Wi-Fi direct technol-
ogy will fill parts which the Bluetooth technology does not
cover.

[0005] There is also an ad-hoc mode, which is a mode
for supporting direct connection, in the Wi-Fi technology
of the prior art. However, the ad-hoc mode is not widely
used due to a plurality of faults such as a problem of low
security, a power consumption problem, and a problem
in which a throughput is limited to 11 Mbps.

[0006] The Wi-Fi P2P technology in the prior art com-
pensates for weakness of security by supporting a secu-
rity mode of Wi-Fi Protected Access 2 (WPA2) and sup-
ports more simple connectivity between Wi-Fi devices
using a Wi-Fi Simple Configuration (WSC).

[0007] Also, the Wi- Fi P2P technology improves a
throughput significantly in comparison with the ad- hoc
mode by supporting devices implementing the Institute
of Electrical and Electronics Engineers (IEEE) 802.11n
standards. An improved power consumption algorithm is
added to the Wi- Fi P2P technology.

[0008] When a user does not want to connect Wi-Fi
direct devices while he or she attempts to connect the
Wi-Fi direct devices with each other, he or she may press
a cancel push button or input a Personal Identification
Number (PIN), and may cancel the attempt to connect
the Wi-Fi direct devices.

[0009] However, when the user cancels a connection
with a counterpart Wi- Fi direct device, the counterpart
Wi- Fi direct device must wait for 120 seconds according
to the Wi- Fi direct standard to recognize a cancelled
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status or history.

[0010] This waiting time results in an inconvenience to
the user. When the user attempts to reconnect the Wi-Fi
direct devices, there is a problem in that a time required
to connect the Wi-Fi direct devices is increased.

SUMMARY OF THE INVENTION

[0011] An aspect of the present invention is to solve at
least the above-mentioned problems and/or disadvan-
tages and to provide at least the advantages described
below. Accordingly, an aspect of the present invention is
to provide an apparatus and method for reducing a wait-
ing time when cancelling a connection of Wi-Fi direct de-
vices in a Wi-Fi direct communication system.

[0012] Another aspect of the present invention is to
provide an apparatus and method for reducing time re-
quired to perform reconnection when a Wi-Fi direct de-
vice fails in its connection and reducing a waiting time by
immediately ending a corresponding connection when
the corresponding connection is cancelled according to
an intention of a user.

[0013] In accordance with an aspect of the present in-
vention, a method of notifying of a connection failure of
a Wi-Fi electronic device is provided. The method in-
cludes performing a provision discovery process with a
counterpart Wi-Fi electronic device, performing a group
owner negotiation process with the counterpart Wi-Fi
electronic device, and sending a cancellation notification
to the counterpart Wi-Fi electronic device when a con-
nection with the counterpart Wi-Fi electronic device is
ended.

[0014] In accordance with another aspect of the
present invention, a Wi-Fi electronic device is provided.
The Wi-Fi electronic device includes at least one proc-
essor, amemory, and atleast one software module which
is stored in the memory and is configured to be execut-
able by the at least one processor, wherein the software
module includes an instruction for performing a provision
discovery process with a counterpart Wi-Fi electronic de-
vice, performing a group owner negotiation process with
the counterpart Wi-Fi electronic device, and sending a
cancellation notification to the counterpart Wi-Fi electron-
ic device when a connection with the counterpart Wi-Fi
electronic device is ended.

[0015] In accordance with another aspect of the
present invention, a Wi-Fi electronic device is provided.
The Wi-Fi electronic device includes means for perform-
ing a provision discovery process with a counterpart Wi-
Fi electronic device, means for performing a group owner
negotiation process with the counterpart Wi-Fi electronic
device, and means for sending a cancellation notification
to the counterpart Wi-Fi electronic device when a con-
nection with the counterpart Wi-Fi electronic device is
ended.

[0016] In accordance with another aspect of the
present invention, a computer readable medium which
stores one or more programs including instructions for
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allowing a Wi-Fi electronic device to perform a provision
discovery process with a counterpart Wi-Fi electronic de-
vice, perform a group owner negotiation process with the
counterpart Wi-Fi electronic device, and send a cancel-
lation notification to the counterpart Wi-Fi electronic de-
vice when a connection with the counterpart Wi-Fi elec-
tronic device is ended, such that the instructions will be
executed by the Wi-Fi electronic device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above and other aspects, features and ad-
vantages of certain exemplary embodiments of the
present invention will be more apparent from the follow-
ing detailed description taken in conjunction with the ac-
companying drawings, in which:

FIG. 1 illustrates a Wi-Fi direct communication sys-
tem according to an exemplary embodiment of the
present invention;

FIG. 2 is a signal sequence diagram illustrating a
process of reducing a waiting time according to the
exemplary embodiment of the present invention;
FIG. 3 is a block diagram illustrating configuration of
aWi-Fidirect device as the electronic device accord-
ing to the exemplary embodiment of the present in-
vention;

FIG. 4 is aflow chartillustrating an operation process
of one Wi-Fidirect device according to the exemplary
embodiment of the present invention; and

FIG. 5is aflow chartillustrating an operation process
of another Wi-Fi direct device according to the ex-
emplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Exemplary embodiments of the present inven-
tion will be described herein below with reference to the
accompanying drawings. In the following description,
well-known functions or constructions are not described
in detail since they would obscure the invention in un-
necessary detail. The present invention may, however,
be embodied in many different forms and should not be
construed as limited to the exemplary embodiments set
forth herein. Also, terms described herein, which are de-
fined considering the functions of the present invention,
may be implemented differently depending on user and
operator’s intention and practice. Therefore, the terms
should be understood on the basis of the disclosure
throughout the specification. The principles and features
of this invention may be employed in varied and numer-
ous embodiments without departing from the scope of
the invention.

[0019] The same reference numbers are used
throughout the drawings to refer to the same or like parts.
Furthermore, although the drawings represent exempla-
ry embodiments of the invention, the drawings are not
necessarily to scale and certain features may be exag-
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gerated or omitted in order to more clearly illustrate and
explain the present invention.

[0020] Among the terms set forth herein, a terminal
refers to any kind of device capable of processing data
which is transmitted or received to or from any external
entity. The terminal may display icons or menus on a
screen to which stored data and various executable func-
tions are assigned or mapped. The terminal may include
a computer, a notebook, a tablet PC, a mobile device,
and the like.

[0021] Among the terms set forth herein, a screen re-
fers to a display or other output devices which visually
display information to the user, and which optionally are
capable of receiving and electronically processing tactile
inputs from a user using a stylo, a finger of the user, or
other techniques for conveying a user selection from the
user to the output devices.

[0022] Among the terms set forth herein, anicon refers
to a graphical element such as a figure or a symbol dis-
played on the screen of the device such that a user can
easily select a desired function or data. In particular, each
icon has a mapping relation with any function being ex-
ecutable in the device or with any data stored in the device
and is used for processing functions or selecting data in
the device. When a user selects one of the displayed
icons, the device identifies a particular function or data
associated with the selected icon. Then the device exe-
cutes the identified function or displays the identified da-
ta.

[0023] Among terms setforth herein, datarefers to any
kind of information processed by the device, including
text and/or images received from any external entities,
messages transmitted or received, and information cre-
ated when a specific function is executed by the device.
[0024] The present invention relates to a method and
apparatus for attempting to connect Wi-Fi direct devices
with each other and quickly recognizing cancellation of
a connection when the connection is cancelled.

[0025] Hereinafter, a description will be given for a
method and apparatus for reducing a waiting time when
cancelling of a connection of Wi- Fi direct devices in a
Wi- Fi Direct communication system occurs.

[0026] FIG. 1 illustrates a Wi-Fi direct communication
system according to an exemplary embodiment of the
present invention.

[0027] Referringto FIG. 1, a group formed by connect-
ing Wi-Fi devices using Wi-Fi P2P technology is called
a P2P Wi-Fi group. When Wi-Fi devices are connected
by one to one connections, one Wi-Fi device, for exam-
ple, the device 100, operates as a group owner and an-
other Wi-Fi device operates as one or more of the P2P
clients 110, 112, 114, and 116.

[0028] The group owner 100 performs a function in a
manner similarto an AP of a wireless Local Area Network
(LAN). Each of the P2P clients 110, 112, 114, and 116
plays a role of performing a function of a station of the
wireless LAN. The role of each of these devices 110,
112, 114, 116 is determined through a P2P protocol
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known as group owner negotiations of a Wi-Fi P2P con-
nection process.

[0029] A P2P Wi-Fi group using the Wi-Fi P2P tech-
nology is generated by a 1:N connection as well as a 1:
1 connection. The number of acceptable P2P clients is
determined according to the capability of the group owner
100 to manage such a number of acceptable P2P clients.
[0030] Hereinafter, a description will be given for a de-
vice discovery process in the Wi- Fidirect communication
system.

[0031] The above-described P2P Wi-Fi group is deter-
mined after the device discovery process, capable of
searching Wi-Fi devices, is performed. It is possible to
search Wi-Fi devices through the device discovery proc-
ess.

[0032] It is possible to connect the Wi-Fi devices
searched through the device discovery process with each
other. First of all, a first Wi-Fi P2P device performs a
provision discovery process with a counterpart Wi-Fi P2P
device which wants to connect to the first Wi-Fi P2P de-
vice. This provision discovery process is a process of
informing information about when the first Wi-Fi P2P de-
vice discovers the counterpart Wi-Fi P2P device and at-
tempts to connect with the counterpart Wi-Fi P2P device
through WSC using a Push Button Configuration (PBC)
or entering a personal identification number (PIN). The
counterpart Wi-Fi P2P device sends a message for op-
erating a WSC method of a specific type. The Wi-Fi P2P
device which receives the message informs or sends the
received message to a user through, for example, a pop-
up window on a display screen, a text message, etc. In-
formation, such as a title of the counterpart Wi-Fi P2P
device which requests the provision discovery process,
is included in the pop-up window. The user of the first
Wi-Fi P2P device which receives the request determines
whether to accept a connection with the counterpart Wi-
FiP2P device and to activate WSC using the information.
[0033] After this provision discovery process is per-
formed, the Wi-Fi P2P devices determine their own roles
through a group owner negotiation process. A Wi-Fi P2P
device determined or set to be a group owner 100 oper-
ates as an AP and another Wi-Fi P2P device determined
or set to be a P2P client 110, 112, 114, 116 operates as
a Wi-Fi station.

[0034] When the group owner 100 and/or the P2P cli-
ent 110, 112, 114, 116 is determined or set, the at least
two Wi-Fi P2P devices exchange credentials, such as an
authentication type, an encryption type, a network key,
and a Service Set IDentifier (SSID), and complete their
connection.

[0035] When the two Wi-Fi P2P devices 100, 110, 112,
114, 116 are connected with each other, the group owner
drives a Dynamic Host Configuration Protocol (DHCP)
server function and gets ready to assign an Internet Pro-
tocol (IP) address to the designated P2P client. The P2P
client drives a DHCP client and receives an IP address
from the group owner 100.

[0036] FIG. 2 is a signal sequence diagram illustrating
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a process of reducing a waiting time according to the
exemplary embodiment of the present invention.

[0037] Referring to FIG. 2, in a provision discovery
process in step A of a pair of Wi-Fi P2P devices 210 and
220, a provision discovery request is sent from the Wi-
Fi P2P device 210 to the Wi-Fi P2P device 220, and the
Wi-Fi P2P device 220 sends a provision discovery re-
sponse to the Wi-Fi P2P device 210. While the Wi-Fi P2P
device 220 waits for push button input or PIN input of a
user using WSC, a Group Owner (GO) negotiation proc-
ess is performed, in which the Wi-Fi P2P device 210
sends a GO negotiation request to the Wi-Fi P2P device
220 in step B. If there is no input of the user of the Wi-Fi
P2P device 220, a fail message is automatically sent to
the Wi-Fi P2P device 210 in step B, indicating that infor-
mation is currently unavailable.

[0038] When the userofthe Wi-Fi P2P device 220 can-
cels the inputin step C by entering, for example, a cancel
command, in general, the Wi-Fi P2P device 210, which
is a counterpart Wi-Fi direct device, recognizes a con-
nection failure because there is no an additional connec-
tion process after waiting for 120 seconds, for example,
based on Wi-Fi direct standard.

[0039] However, in accordance with the exemplary
embodiment of the present invention, when the user of
the Wi- Fi P2P device 220 cancels a connection request
without performing push button input or PIN input (e.g.,
when he or she clicks a cancel button) in step C, the Wi-
Fi P2P device 220 sends a GO negotiation request mes-
sage to the Wi- Fi P2P device 210, and ends a GO ne-
gotiation message exchange process normally in step D,
for example, by receiving a GO negotiation response
from the Wi- Fi P2P device 210, and by sending a GO
negotiation confirmation message to the Wi- Fi P2P de-
vice 210 in step D.

[0040] The Wi-Fi P2P device 220 may fail in a WSC
process intentionally in step E, and may cancel the con-
nection process immediately. That is, the Wi-Fi P2P de-
vice 210, as the counterpart Wi-Fi direct device which
attempts to connect with the Wi-Fi P2P device 220 for
the first time, may recognize that the connection fails im-
mediately by generating a failure of the WSC process
intentionally, for example, by sending a first WSC mes-
sage M1 to the Wi-Fi P2P device 220 from the Wi-Fi P2P
device 210, and by receiving a second WSC message
M2 atthe Wi-FiP2P device 210 from the Wi-Fi P2P device
220 in step E. Alternatively, the connection between Wi-
Fi P2P devices 210, 220 may be canceled or ended ac-
cidentally.

[0041] The Wi-Fi P2P device 220 then sends a can-
cellation notification, as a message or notification of the
cancellation, to the Wi-Fi P2P device 210 in step F to
indicate a failure of the connection without delay.
[0042] If the Wi-Fi P2P device 220 fails in the WSC
process intentionally, the Wi-Fi P2P device 210 does not
disentangle or determine that the failure from whether
the failure occurs because of intention of the user or
whether the connection is rejected. Accordingly, if the
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Wi-Fi P2P device 220 sends a message indicating the
error cause to the Wi-Fi P2P device 210, the Wi-Fi P2P
device 210 may disentangle or determine the error cause
clearly.

[0043] In accordance with the exemplary embodiment
of the present invention, when the user cancels the con-
nection process intentionally, the attempt to connect is
immediately ended. Accordingly, there is no need for the
counterpart device to perform an unnecessary operation
for waiting for about 120 seconds, as is required in Wi-
Fi communication systems in the prior art.

[0044] FIG. 3 is a block diagram illustrating configura-
tion of a Wi-Fi direct device as an electronic device 300
according to the exemplary embodiment of the present
invention.

[0045] Referring to FIG. 3, the electronic device 300
may be a portable electronic device. The electronic de-
vice 300 may be a portable terminal, a mobile phone, a
mobile pad, a media player, a tablet computer, a hand-
held computer, or a Personal Digital Assistant (PDA).
Also, the electronic device 300 may be any known type
of portable electronic device including a device in which
two or more functions are combined among these devic-
es.

[0046] This electronic device 300 includes a memory
310, a processor unit 320, a first wireless communication
subsystem 330, a second wireless communication sub-
system 331, an external port 360, an audio subsystem
350, a speaker 351, a microphone 352, an Input/Output
(I/0) system 370, a touch screen 380, other input/control
devices 390, a motion sensor 391, a first optical sensor
392, acamera subsystem 393, and a second optical sen-
sor 394. The memory 310 and the external port 360 may
be a plurality of memories and external ports, respective-
ly.

[0047] The processor unit 320 may include a memory
interface 321, one or more processors 322, and a pe-
ripheral interface 323. In some cases, the whole proces-
sor unit 320 is referred to as a processor. The memory
interface 321, the one or more processors 322, and/or
the peripheral interface 323 may be separately config-
ured, for example, as separate and distinct components,
or may be integrated in one or more Integrated Circuits
(ICs).

[0048] The processor 322 executes several software
programs and performs several functions for the elec-
tronic device 300. Also, the processor 322 performs proc-
ess and control for voice communication and data com-
munication. Also, in addition to such typical communica-
tion functions and processes, the processor 322 exe-
cutes a specific software module such as an instruction
set or a command set stored in the memory 310 and
plays a role in performing several specific functions cor-
responding to the specific software module. That is, the
processor 322 interacts and operates with the software
modules 311-317 stored inthe memory 310 and performs
the method according to the exemplary embodiment of
the present invention.
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[0049] The processor 322 may include one or more
data processors, an image processor, or a codec. For
example, the processor 322 may include the data proc-
essors, the image processor, or the codec as separate
and/or distinct components and structures in the proces-
sor 322. Also, the processor 322 may include several
processors for performing different functions.

[0050] The peripheral interface 323 connects the 1/0
system 370 of the electronic device 300 and several pe-
ripheral devices to the processor 322 and also to the
memory 310, for example, though the memory interface
321.

[0051] A variety of components of the electronic device
300 may be coupled by one or more communication bus-
es or stream lines or paths for data streaming, which are
illustrated by the arrows and connections between com-
ponents in FIG. 3.

[0052] The external port 360 is used to connect the
electronic device 300 to another electronic device directly
or connectthe electronic device 300 to another electronic
device indirectly through a network (e.g., the Internet, an
intranet, a wireless Local Area Network (LAN), etc.). For
example, the external port 360 may include, but is not
limited to, any one of a Universal Serial Bus (USB) port,
an IEEE 1394 compatible port, a FIREWIRE port as a
port implementing a serial bus interface standard for
high-speed communications and isochronous real-time
data transfer, commercially available from APPLE COR-
PORATION, etc.

[0053] The motion sensor 391 and the first optical sen-
sor 392 may connect to the peripheral interface 323 and
may perform several functions. For example, the motion
sensor 391 and the first optical sensor 392, when con-
nected to the peripheral interface 323, may sense motion
of the electronic device 300, and may sense light from
outside of the electronic device 300. Furthermore, a po-
sition measurement system and other sensors such as
a temperature sensor, a bio-sensor, etc., as other pe-
ripherals, may connect to the peripheral interface 323
and may perform related functions.

[0054] The camera subsystem 393 may connect with
the second optical sensor 394 and may perform acamera
function such as a photo and video clip recording func-
tion.

[0055] Each of the first optical sensor 392 and the sec-
ond optical sensor 394 may be a Charge Coupled Device
(CCD) or a Complementary Metal-Oxide Semiconductor
(CMOS) device.

[0056] A communication function is performed through
the first wireless communication subsystem 330 and the
second wireless communication subsystem 331. Each
of the first wireless communication subsystem 330 and
the second wireless communication subsystem 331 may
include a radio frequency receiver and/or transmitter
and/or a beam or electromagnetic wave receiver and/or
transmitter, for example, to receive and transmit infrared
rays. The first communication subsystem 330 and the
second communication subsystem 331 may be classified
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according to a communication network through which the
electronic device 300 communicates.

[0057] For example, the communication network may
be, but is not limited to, any one of a Global System for
Mobile communication (GSM) network, an Enhanced
Data GSM Environment (EDGE) network, a Code Divi-
sion Multiple Access (CDMA) network, a W-CDMA net-
work, a Long Term Evolution (LTE) network, an Orthog-
onal Frequency Division Multiple Access (OFDMA) net-
work, a Wireless Fidelity (Wi-Fi) network, a WiMax net-
work, or/and a Bluetooth network, etc. Each of the first
communication subsystem 330 and the second commu-
nication subsystem 331 may include a communication
subsystem designed to be operated through the commu-
nication network.

[0058] Herein, in accordance with the exemplary em-
bodiment of the present invention, because it is neces-
sary to perform Wi- Fi direct communication through a
Wi- Fi direct network, one of the first wireless communi-
cation subsystem 330 and the second wireless commu-
nication subsystem 331 may be a Wi- Fi direct commu-
nication subsystem.

[0059] The first wireless communication subsystem
330 and the second wireless communication subsystem
331 may be combined and configured as one wireless
communication subsystem.

[0060] The audio subsystem 350 may connect to the
speaker 351 and the microphone 352 and may be re-
sponsible for inputting and outputting an audio stream,
such as a voice recognition function, a voice copy func-
tion, a digital recording function, and a phone call func-
tion.

[0061] That is, the audio subsystem 350 communi-
cates with a user through the speaker 351 and the mi-
crophone 352. The audio subsystem 350 receives a data
stream through the peripheral interface 323 of the proc-
essor unit 320 and converts the received data stream
into an electric stream. The converted electric stream is
transmitted to the speaker 351. The speaker 351 con-
verts the electric stream into a sound wave to which the
user may listen and outputs the converted sound wave.
The microphone 352 converts a sound wave transmitted
from the user or other sound sources into an electric
stream. The audio subsystem 350 receives the converted
electric stream from the microphone 352. The audio sub-
system 350 converts the received electric stream into an
audio data stream and transmits the converted audio
data stream to the peripheral interface 323. The audio
subsystem 350 may include an attachable and/or detach-
able earphone, headphone, and/or headset.

[0062] Thel/O system 370 may include atouch screen
controller 371 and/or other input controllers 372. The
touch screen controller 371 may be coupled to and/or in
communication with the touch screen 380.

[0063] Thetouchscreen 380andthetouchscreencon-
troller 371 may detect, but is not limited to, contact and
motion or a stopping of such contact or motion using not
only capacitive, resistive, infrared ray, and surface
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acoustic wave technologies for determining one or more
contact points with the touch screen 380 but also any
known multi-touch sensing technology including other
known types of proximity sensor arrangements or other
elements.

[0064] The otherinput controllers 372 may be coupled
to the other input/control devices 390. The other input/
control devices 390 may include one or more up/down
buttons for volume control. Also, the one or more up/
down buttons may be a push button or a rocker button.
The other input/control devices 390 may also be pointer
devices such as s rocket switch, a thumb-wheel, a dial,
a stick, and/or a stylus.

[0065] The touch screen 380 provides an input/output
interface between the electronic device 300 and the user.
That is, the touch screen 380 transmits s touch input of
the user to the electronic device 300. Also, the touch
screen 380 is a medium for displaying an output from the
electronic device 300 to the user.

[0066] That is, the touch screen 380 displays a visual
output to the user. This visual output may include a text
type, a graphic type, a video type, and a combined type
of such text, graphic, and video types.

[0067] Thetouchscreen380maybeanyoneofseveral
types of known displays. For example, the touch screen
380 may be, butis not limited to, a Liquid Crystal Display
(LCD), aLight Emitting Diode (LED), a Light emitting Pol-
ymer Display (LPD), an Organic Light Emitting Diode
(OLED), an Active Matrix Organic Light Emitting Diode
(AMOLED), or a Flexible LED (FLED).

[0068] The memory 310 may be coupled to and/or in
communication with the memory interface 321. The
memory 310 may include a high-speed Random Access
Memory (RAM) such as one or more magnetic storages,
a non-volatile memory, one or more optical storages,
and/or a flash memory (e.g., a NAND flash memory or a
NOR flash memory).

[0069] The memory 310 stores software components
and data. The software components include an Operat-
ing System (OS) module 311, a communication module
312, a graphic module 313, a user interface module 314,
a CODEC module 315, a camera module 316, one or
more application modules 317, etc. The application mod-
ule 317 includes a Wi-Fi application for controlling a Wi-
Fi direct communication system. That is, the application
module 317 may perform the above-described process
of FIG. 2 and may perform the operation for recognizing
a connection cancellation of the user without waiting for
120 seconds. The modules, which are the software com-
ponents, may be expressed in a set of instructions. Ac-
cordingly, the modules may be expressed in an instruc-
tion set. Also, the modules may be expressed in pro-
grams and applications. One or more modules, such as
the modules 311-317, and/or including instructions for
performing several methods according to the exemplary
embodiments of the present invention, may be stored in
the memory 310.

[0070] The OS module 311 (e.g., an embedded OS
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such as Windows, Linux, Darwin, RTXC, UNIX, OS X, or
VxWorks) includes several software components for con-
trolling a general system operation. For example, control
of this general system operation means memory man-
agement and control, storage hardware and device con-
trol and management, power control and management,
etc. This OS module 311 also performs a function for
smoothly communicating between several hardware
components and devices and software components and
modules.

[0071] The communication module 312 may commu-
nicate with other electronic devices such as a computer,
a server, and/or a portable terminal through the first wire-
less communication subsystem 330, the second wireless
communication subsystem 331, and/or the external port
360.

[0072] The graphic module 313 includes several soft-
ware components for providing and displaying graphics
on the touch screen 380. The term "graphics" includes
texts, web pages, icons, digital images, videos, anima-
tions, etc.

[0073] The user interface (Ul) module 314 includes
several software components related to a user interface.
The user interface module 314 includes contents indicat-
ing whether a state of a user interface is changed to any
state, whether a state of a user interface is changed in
any condition, etc.

[0074] The CODEC module 315 may include software
components related to the encoding and decoding of vid-
eo files. The CODEC module 315 may include a video
stream module such as an MPEG module and/oran H204
module. Also, the CODEC module 315 may include a
code module for several known types of audio files such
as AAA files, AMR files, and WMA files.

[0075] The camera module 316 includes cameral-re-
lated software components capable of performing cam-
era-related processes and functions.

[0076] The application module 317 includes at least
one of a browser function, an email function, an instant
message function, a word processing function, a key-
board emulation function, an address book function, a
touch list function, a widget function, a Digital Rights Man-
agement (DRM) function, a voice recognition function, a
voice copy function, a position determining function, a
location based service function, etc.

[0077] The memory 310 may include additional mod-
ules, applications, orinstructions in addition to the above-
described modules. Or, if necessary, the memory 310
does not use some modules, applications, or instructions.
[0078] A variety of functions of the electronic device
300, which are described above or to be described later,
may be executed by one or more data streaming proc-
esses, hardware including an Application Specific Inte-
grated Circuit (ASIC), software, and/or combination of
such processes, hardware, and software.

[0079] FIG. 4 is a flow chart illustrating an operation
process of one Wi-Fi direct device according to the ex-
emplary embodiment of the present invention.
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[0080] Referring to FIG. 4, FIG. 4 is a flow chart illus-
trating an operation process of the Wi-Fi P2P device 220
of FIG. 2.

[0081] An application of the Wi-Fi P2P device 220 re-
ceives a provision discovery request message in step
405. The Wi-Fi P2P device 220 sends a provision dis-
covery response message as a response to a Wi-Fi P2P
device 210 in step 410.

[0082] In this process, while the application of the Wi-
Fi P2P device 220 waits for push button input or PIN input
of a user in WSC, the Wi-Fi P2P device 220 receives a
GO negotiation request message in step 415. If there is
no input from the user, the application of the Wi-Fi P2P
device 220 sends a fail message to the Wi-Fi P2P device
210 automatically.

[0083] When cancellation of the push button input or
PIN input of the user is received in step 420, the appli-
cation of the Wi-Fi P2P device 220 performs a GO ne-
gotiation process with an application of the Wi-Fi P2P
device 210 and completes the processes in steps 425,
430, and 435. Otherwise, in step 420, if no cancellation
of the push button input or PIN input of the user is re-
ceived, the method loops back and repeats step 420 until
cancellation of the push button input or PIN input of the
user is received.

[0084] The method then performs step 425 to send a
GO negotiation request message from the Wi-Fi P2P de-
vice 220 to the Wi-Fi P2P device 210, performs step 430
for the Wi-Fi P2P device 220 to receive the GO negoti-
ation response message from the Wi-Fi P2P device 210,
and performs step 435 for the Wi-Fi P2P device 220 to
send a GO negotiation confirmation message to the Wi-
Fi P2P device 210.

[0085] Thereafter, the application of the Wi- Fi P2P de-
vice 220 fails in a WSC process intentionally in steps 440
and 445, by which the Wi- Fi P2P device 220 receives a
first WSC message M1 from the Wi- Fi P2P device 210
in step 440, and the Wi- Fi P2P device 220 sends a sec-
ond WSC message M2 to the Wi- Fi P2P device 210 in
step 445. The Wi- FiP2P device 220 sends a cancellation
notification including an error cause to the application of
the Wi- Fi P2P device 210 in step 450 and informs the
Wi- Fi P2P device 210 and/or the user of a cause of the
cancelled Wi- Fi direct connection; that is, the P2P con-
nection.

[0086] The method described above in relation with
FIG. 4 under of the present invention may be provided
as one ormore instructions in one or more software mod-
ules, or computer programs stored in an electronic device
including a portable terminal.

[0087] FIG. 5is aflow chart illustrating an operation of
another Wi-Fi direct device according to the exemplary
embodiment of the present invention.

[0088] Referring to FIG. 5, operation of the Wi-Fi P2P
device 210 of FIG. 2 is described in greater detail.
[0089] When there is a connection request of a user,
an application of the Wi-Fi P2P device 210 sends a pro-
vision discovery request message to the Wi-Fi P2P de-
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vice 220 in step 505. The Wi-Fi P2P device 210 receives
aprovision discovery message as aresponseinstep 510.
[0090] The application of the Wi-Fi P2P device 210
sends a GO negotiation request message to the Wi-Fi
P2P device 220 in step 515. In this process, while an
application of the Wi-Fi P2P device 210 waits for push
button input or PIN input of a user in WSC, the Wi-Fi P2P
device 210 receives the GO negotiation request mes-
sage. If there is no the input of the user, the application
of the Wi-Fi P2P device 220 sends a fail message to the
Wi-Fi P2P device 210 automatically. The application of
the Wi-Fi P2P device 210 then receives the fail message.
[0091] Thereafter, when cancellation of the push but-
ton input or PIN input of the user is received, the appli-
cation of the Wi- Fi P2P device 220 sends the GO nego-
tiation request message to the Wi- Fi P2P device 210.
The application of the Wi- Fi P2P device detects for the
GO negotiation request message in step 520, and loops
back to step 520 until the GO negotiation request mes-
sage is received. The application of the Wi- Fi P2P device
210 then completes a GO negotiation process with the
Wi- Fi P2P device 220 in steps 525 and 530, in which
the Wi- Fi P2P device 210 sends a GO negotiation re-
sponse message to the Wi- Fi P2P device 220 in step
525, and the Wi- Fi P2P device 220 sends a GO negoti-
ation confirmation message which is received by the Wi-
Fi P2P device 210 in step 530.

[0092] Thereafter, the application of the Wi- Fi P2P de-
vice 220 fails in a WSC process intentionally in steps 535
and 540, in which the Wi- Fi P2P device 210 sends a first
WSC message M1 to the Wi- Fi P2P device 220 in step
535, and the Wi- Fi P2P device 220 sends a second WSC
message M2 which is received by the Wi- Fi P2P device
210in step 540. The application of the Wi- Fi P2P device
210 then detects for a cancellation notification from the
application of the Wi- Fi P2P device 220 in step 545, and
loops back to step 545 until the cancellation notification
is received in step 545. Once the cancellation notification
is detected in step 545, the application of the Wi- Fi P2P
device 210 may recognize that Wi- Fi direct connection
is cancelled without a delay or a waiting time in step 550.
A cause of the cancelled connection may be included in
the cancellation notification. The cause of the cancelled
connection may be sent independently.

[0093] The method described above in relation with
FIG. 5 under of the present invention may be provided
as one or more instructions in one or more software mod-
ules, or computer programs stored in an electronic device
including a portable terminal.

[0094] The Wi-Fidirectcommunication system accord-
ing to the exemplary embodiments of the present inven-
tion may reduce the time required for performing a re-
connection when a Wi-Fidirectdevice fails in establishing
or maintaining a connection, and may reduce a waiting
time or delay time by ending the corresponding connec-
tion immediately when the connection is cancelled inten-
tionally by a user.

[0095] The above-described apparatus and methods
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according to the present invention can be implemented
in hardware, firmware or as software or computer code
that can be stored in a non-transitory recording medium
such asa CD ROM, a RAM, a ROM, a floppy disk, DVDs,
a hard disk, a magnetic storage media, an optical record-
ing media, or a magneto-optical disk or computer code
downloaded over a network originally stored on a remote
recording medium, a computer readable recording me-
dium, or a non-transitory machine readable medium and
to be stored on a local recording medium, so that the
methods described herein can be rendered in such soft-
ware that is stored on the recording medium using a gen-
eral purpose computer, a digital computer, or a special
processor or in programmable or dedicated hardware,
such as an ASIC or FPGA. As would be understood in
the art, the computer, the processor, microprocessor
controller or the programmable hardware include mem-
ory components, e.g., RAM, ROM, Flash, etc. that may
store or receive software or computer code that when
accessed and executed by the computer, processor or
hardware implement the processing methods described
herein. In addition, it would be recognized that when a
general purpose computer accesses code forimplement-
ing the processing shown herein, the execution of the
code transforms the general purpose computer into a
special purpose computer for executing the processing
shown herein. In addition, the program may be electron-
ically transferred through any media such as communi-
cation signals transmitted by wire/wireless connections,
and their equivalents.

[0096] While the present invention has been particu-
larly shown and described with reference to exemplary
embodiments thereof, it will be understood by those
skilled in the art that various changes in form and details
may be made therein without departing from the spirit
and scope of the present invention as defined by the ap-
pended claims.

Claims

1. A method of notifying a connection failure in an elec-
tronic device using Wi-Fi, a wireless technology for
data exchange over a computer network, commer-
cially available from the WI-FI ALLIANCE, the meth-
od comprising:

performing a provision discovery process with a
counterpart Wi-Fi electronic device;

performing a group owner negotiation process
with the counterpart Wi-Fi electronic device; and
sending a cancellation notification to the coun-
terpart Wi-Fi electronic device when a connec-
tion with the counterpart Wi-Fi electronic device
is ended.

2. The method of claim 1, wherein the sending of the
cancellation notification to the counterpart Wi-Fi
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electronic device comprises:

performing a group owner negotiation process
with the counterpart Wi-Fi electronic device
again; and

failing in a WSC process of the counterpart Wi-
Fi electronic device intentionally.

The method of claim 1, wherein the connection with
the counterpart Wi-Fi electronic device is ended
when the Wi-Fi electronic device receives a push
button input or a personal identification number (PIN)
inputindicating cancellation, and receives a connec-
tion cancellation selection.

The method of claim 1, wherein the connection with
the counterpart Wi-Fi electronic device is acciden-
tally ended.

The method of claim 1, wherein the connection can-
cellation includes a message indicating a cause of
the end of the connection.

An electronic device using Wi-Fi, a wireless technol-
ogy for data exchange over a computer network,
commercially available from the WI-FI ALLIANCE,
the electronic device comprising:

a processor;
a memory; and

asoftware module whichis stored inthe memory
and is configured to be executable by the proc-
€essor,

wherein the software module includes an in-
struction for performing a provision discovery
process with a counterpart Wi-Fi electronic de-
vice, performing a group owner negotiation
process with the counterpart Wi-Fi electronic de-
vice, and sending a cancellation notification to
the counterpart Wi-Fi electronic device when a
connection with the counterpart Wi-Fi electronic
device is ended.

The Wi-Fi electronic device of claim 6, wherein the
module performs a group owner negotiation process
with the counterpart Wi-Fi electronic device again
and fails in a WSC process of the counterpart Wi-Fi
electronic device intentionally, when sending the
cancellation notification to the counterpart Wi-Fi
electronic device.

The Wi-Fi electronic device of claim 6, wherein the
connection with the counterpart Wi-Fi electronic de-
vice is ended when the Wi-Fi electronic device re-
ceives apush button input or a personal identification
number (PIN) input indicating cancellation, and re-
ceives a connection cancellation.
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9.

10.

1.

12.

13.

14.

15.

The Wi-Fi electronic device of claim 6, wherein the
connection with the counterpart Wi-Fi electronic de-
vice is accidentally ended.

The Wi-Fi electronic device of claim 6, wherein the
connection cancellation includes a message indicat-
ing a cause of the end of the connection.

An electronic device using Wi-Fi, a wireless technol-
ogy for data exchange over a computer network,
commercially available from the WI-FI ALLIANCE,
the electronic device comprising:

means for performing a provision discovery
process with a counterpart Wi-Fi electronic de-
vice;

means for performing a group owner negotiation
process with the counterpart Wi-Fi electronic de-
vice; and

means for sending a cancellation notification to
the counterpart Wi-Fi electronic device when a
connection with the counterpart Wi-Fi electronic
device is ended.

The Wi-Fi electronic device of claim 11, wherein the
means for sending the cancellation notification to the
counterpart Wi-Fi electronic device comprises:

means for performing a group owner negotiation
process with the counterpart Wi-Fi electronic de-
vice again; and

means for failing in a WSC process of the coun-
terpart Wi-Fi electronic device intentionally.

The Wi-Fi electronic device of claim 11, wherein the
connection with the counterpart Wi-Fi electronic de-
vice is ended when the Wi-Fi electronic device re-
ceives a push buttoninput or a personal identification
number (PIN) input indicating cancellation, and re-
ceives a connection cancellation selection.

The Wi-Fi electronic device of claim 11, wherein the
connection with the counterpart Wi-Fi electronic de-
vice is accidentally ended.

The Wi-Fi electronic device of claim 11, wherein the
connection cancellation includes a message indicat-
ing a cause of the end of the connection.
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